Vγ9 and Vδ2 T cell antigen receptor genes and butyrophilin 3 (BTN3) emerged with placental mammals and are concomitantly preserved in selected species like alpaca (Vicugna pacos).
Human Vγ9Vδ2 T cells recognize phosphorylated products of isoprenoid metabolism (phosphoantigens) PAg with TCR comprising Vγ9JP γ-chains and Vδ2 δ-chains dependent on butyrophilin 3 (BTN3) expressed by antigen-presenting cells. They are massively activated in many infections and show anti-tumor activity and so far, they have been considered to exist only in higher primates. We performed a comprehensive analysis of databases and identified the three genes in species of both placental magnorders, but not in rodents. The common occurrence or loss of in silico translatable Vγ9, Vδ2, and BTN3 genes suggested their co-evolution based on a functional relationship. In the peripheral lymphocytes of alpaca (Vicugna pacos), characteristic Vγ9JP rearrangements and in-frame Vδ2 rearrangements were found and could be co-expressed in a TCR-negative mouse T cell hybridoma where they rescued CD3 expression and function. Finally, database sequence analysis of the extracellular domain of alpaca BTN3 revealed complete conservation of proposed PAg binding residues of human BTN3A1. In summary, we show emergence and preservation of Vγ9 and Vδ2 TCR genes with the gene of the putative antigen-presenting molecule BTN3 in placental mammals and lay the ground for analysis of alpaca as candidate for a first non-primate species to possess Vγ9Vδ2 T cells.